ABSTRACT
INTRODUCTION
In real world scenario, the learner constructs knowledge through physical interaction, sensory experience and cognitive process. This interaction is direct and it happens at physical, sensory and psychological levels of the learner. In this context, we propose to confirm our hypothesis through study of various constructivist e-learning applications. Our hypothesis involves two argumentsa. Constructivism in e-learning applications follows certain patterns of interaction
We propose to identify the common interaction models so that e-learning developers can use them with greater clarity and precision. Common interaction model means 'the basic scheme of user input and system response in the user interface paradigm'.
b. The technical constraints and design problems can cause erroneous knowledge construction
We propose to identify the qualitative aspects related with the common interaction models to improve the usability and effectiveness of constructivist e-learning. This effort will be helpful in articulation of usability heuristics for the formative evaluation of quality.
Methodology
We have observed many web based interactive learning applications, educational games and simulations of scientific experiments to identify the common interaction models. Specific case studies are carried out to identify the qualitative aspects (both positive and negative) of constructivism in e-learning. In some cases appropriate subjects are involved for feedback. ? Avoid obvious pattern of interaction (cover many possibilities)
In this game, only single sentences are presented.
Obviously, after initial two/three trials, one can figure out that the full stops have to be placed towards the end of sentences. Naturally, thereafter, one will start placing full stops without reading the sentences and yet complete the game successfully. It will be ideal to have multiple sentences without punctuation, which will force children to read the text, to identify correct locations for inserting the full stops. It will help them in understanding the grammatical structure of sentence, which is the main objective of learning.
? Offer reward as well as punishment 
Description of CIM-02
In this interaction model, one has to shift many objects to certain location(s) with logical order
Qualitative Aspects
2 ? Indicate object affordances
In both examples, it is not easy to recognize the objects that can be moved. The intended locations of objects can be made more visible or one may allow the learner to discover them through trial and error. Visual indications like cursor change on mouse over or blinking outlines can be used.
? Explain the reasons of acceptance or rejection
The game of shadow properties (see figure 5.) provides reasons of why an object casts or does not cast shadow.
But the circuit game (see figure 6 .) does not inform you about why a circuit failed. Also in many multiple choice tests, one ends up selecting correct option accidentally without knowing the background information.
? Map the diagrams with reality
If one obsreve the screen shots in figure 5 and 6, the sun or the ray of light or the rectangular circuit are too diagrammatic and not recognizable. Therefore, it is RESEARCH PAPERS 
Description of CIM-03
In this interaction model, one has to identify the missing 
Description of CIM-04
It is about understanding the interrelationships between the elements by modifying them and the underlying reasons by observing the results.
Qualitative Aspects
? Clearly indicate the variable factors
One has to explore a lot to find the variable factors in the physics experiment shown in figure 10 e.g., the eyes of fish can be moved aside.
the effect of change. But the reasoning is explained through elaborate text.
CIM-05 System personification and dialogue with learner
The 
Conclusion
Following common interaction models of constructivist elearning are identified. It is definitely not a finite set of common interaction models and usability heuristics for constructivist e-learning. It is possible to identify more of them. But we hope that the outcome of this study will be helpful in providing some basis for qualitative evaluation of constructivist e-learning. It is also true that all usability heuristics will not be applicable in every situation. The usability expert will have to choose the suitable heuristics depending on the type of interaction model and the application.
Future Work
We would like to study more examples of constructivist elearning and identify the remaining interaction models. It is necessary to make the usability heuristics more comprehensive. Finally, we propose to test the heuristics and evolve quality metrics for evaluation of constructivist elearning.
